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(54) POLISH END-POINT 
DETECTING METHOD FOR 
WAFER AND 
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POLISHING DEVICE USED 
FOR THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method for detecting the 
end-point of CMP(chemical- 
mechanical polishing), which uses an 
index representing more precise 
conditions for the polish surface of a 
polished wafer. 

SOLUTION: This method includes the 
steps of using a color discrimination 
sensor, wherein a light is projected 
from a light source and its reflection 
light is condensed into an optical fiber 
for recognizing the color component 
of light, the color component of a 
traced material on a wafer to be 
polished is recognized by a color 
discrimination sensor in digital value 
in advance, on-state is displayed when 
that color component is recognized, 
while off-state is displayed when that 
is not recognized, a point on the 
surface of a rotating wafer (except for 
a center point) is irradiated with a light 
from the color discrimination sensor, 
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from the color discrimination sensor, 
for detecting a digital value of wafer's 
position coordinate and color 
component, and a time when a 
detected value (m) and a position (x, 
y) match with a digital value (n) of 
reference color component 
representing an optimum wafer polish 
end-point which is recorded in 
advance and a wafer position (x, y) 
value is taken as wafer's polish 
end-point. 



COPYRIGHT: (C)2000,JPO 



(i9)s*@#HFJt (jp) 02) £ H 41 |f & $z (a) oDmtawmm 

#^2000-183001 
(P2000- 183001 A) 



(43)&H3 B ¥f£l2*f 6 £300 (2000.6.30) 



(51)Int.Ch 7 




FI r-7>n##) 


H 0 1 L 21/304 


622 


H 0 1 L 21/304 622S 3C058 


B2 4B 37/04 




B2 4B 37/04 K 






*3lfcft *»* 8if*Jii<0&4 FD (£11 JO 


boom* 


ftH¥10 -368458 


(71)tiiiiA 391011102 








(22)tfJBIB 


¥/£10¥12/I 10 B (1998. 12. 10) 


W*iH^^m±^3009#jfe 






(72)&9J# ^« 






#^ill^«^m^ftK^HT2TS 7#3 












F^-A(#^) 30058 AA07 AC04 BA07 CB03 DA02 






DAI7 



(54) vxAwmmmm&zttniz^zfc^&mimmu 



(57) 

fttftcDTiSf/^mzmu&it. zcnm&uzm <m> t 
m. (x, y> toe* itzm&<7x>\m®&7 

(x. y) coHt-ScUct^Sr^XA^aa^tl- 



: ( 2 ) 000-183001 (P2000-1 S4f^S 



iviifftitstofm] 

t a >< - iz mt i x * imt hfiy-mm* 
o&tftfttfmmz tL&tzuon nvmizm* i. zco 

teLTOS^X^SI®^* <4><l>£Jil&< ) ICHtiie* 

&ft<r>TiJ?iHiZmiiliW:. Zcr>mm,Uzm (m) t 
<$1< x, y ) ^IEfJUdg3I$:7x.>\ffig£7 
£a:*t^x/\Ofe|&ft<DTy':?/MI ( n) £;7x/N{i 

au. y) nrnz-fLLtztzzn-wmmmst 
tzztwrntti. ^^^mmmmthirm. 

mm.t-rh. nimi<,zimw^mrg%k&®.& 
m. 

imwi 3 1 it^mm®mm.<r>i-* ? or o tt»t 

[M**4] rt^-MBW-feyiNi. (a)3fc»*»A>3K 
SB. 

(b) «JtS*lfe**fi*#KWtTB»L. -KOfelft 

mm* 

(c) HNEfCV>6^\<0*ffl«?5-jj£ («N>jSJil* 

< ) izmmtl. RStL^A^SrfefiK^T^'^/Hi 
fcfllBBaWClJiajL. iWr^'^AHi (n) Wia 

±o{2^s(x > . y' ) tssttissta <RA 

M) . 

( d ) ^E&S*i*:>?xy>>±«o<ag&iS (x, y ) fc 
*Jtt4»W6«#<0T^/Hi (m) cOOKr-^iafl 
SMROM) 

( e > Mff sftT £tz&&w>xj\±.<7)(mm& 

(x* , y' ) fcJtffeJSftOTi^Mi (n) fcOK 

y ) fcitfTi^/m (m) ttttiwiiiwai. m/ 

( f ) mKOffiXaKAtHK ( x, y = x' , y' ) 
i.V&m<r>r : s ?/H&&*-8t ( m= n ) t £ (cBF 
Ig^T^m^-r^SaffllgB (CPU) SrJMW4*5-« 

[000 1 ] 

■f ^ytf-X-f h (A I TiC) tf?Z&cr> 



*ffl£SW£»*U .fiaSCJiOCu. Ag. Au§<7) 
■fSIS^IStwfcv^T. ^xy\«O0fe^T**rfiiaj-f 

mzmtz. 

[0002] 

SrftSOottTtr^-fy^EL. ryT-yizmmmx? 

TflS£a«««SW (CMP) -fSifc. *4Wi. *■* 
■y?T-7/WC?XA£A^a-Aigi&S-t!\ I£7x;n 

7T>tcgfs^jx5 v -tmzttziiv^iMtzmm 
h t x-^mmmm ( c m p ) -ti. z t tmmixx 

[000 3] CKDCMPffiEiCfc^T, ^-vo-fl£ 
fclia«fflAIM<o*Hte«J. 7/USx^a, 

¥«l*Sfl& LXt'U AltoffitfcWtSfifc 

jgLTf-vw zti k*&mifita&. itzmm^m^ 

x>\£'i%&Zttffr£>tLX^Z>. Hl0<i. MOSFE 

•tt»<o mmv- 10-30315 2-^#re) t\ ^ne 
mmmztitziso 3 ys« 1 0 1 oBHt££&8Ji 1 

0 1 aO^StC ( 1 ) MOSFETt±«i2^5rjg^-r 
hi&><r>9v7Xr v (W) ay?? YTyyUlO 
2. (2) CMOS0H7av7rt*SNJW-*7/P$- 

->AD-*w»it 103. ( 3 ) mm&wmizm 

[0004] ZWt'U Z^XJsX'li.. t-f MOSFE 
T|SI«3R«Mifctt. CMPffi^fflv^T^'JnyS^l 

0 1 izmmztitetiHzi'V 3 yfsnm^mib^tdfiB 
im^mmmmmi. $f>icMosFET±tc{iB 

PSG^l 0 5^^*$-fr, CLOBPSGJiS-CMPS; 
T'TO^L, CKWli-ftL^BPSGMl 0 51CMOS 

f ET<o«:is:iti xvy- h^mizmz a>??h*- 
Mm^iixa 0 . y y xr^H«^ *iwiflW*JS«K 

4WkSli*»W«!X9 'J - SrfflvvCCMP&KJ; OW • 
ov97Y*-)V77yimfi&-ix. Z<rw-ay99 
V *->V777±),z\t . ^-y 'J n yK« 1 0 6 tcjg 

nzy d 3 y^bii 1 0 7 c»*$*utn-^/w-*- 



! ( 3 ) 000-183001 (P2000-1 84fSJ8 



[000 5] Ztlhmtb)L&7>l'z.-VARm&. 

mt> h \ mmm t x^- * - >v t izisi&xs < a t 

JlUTA 1 -CMP£T'Jf^&&Wfb£'fH. 
tc, SZi^ y n >®m l o 7 J:Oft&tt$*ffiM l o 
8 fc»i*3 fifcaz*;!'-* - jufc *= S«ai t JH«* 

(iEf£$ k x ^ - * - >l- k K M O C V D £T'£B?>if 

[00 06] ZcnXolZMOSFETCDmiSLZtltlT'* 
jXV^cOWalZlt. MCMP^fflw/;W, A 
L, Cu, Ti, TiN, WSix, TiSi x^W^ 

tfftJiM^ bps Gwmmwmuz i> » grttnc m p 

^AWIStLTV^. ^-yFilli. 131 1 
(C^-fidCS^l 0 l^itc/N'-vO'fll 0 9S:JB 
fi£U ?^H7;WS-^A|g^)ll 10«Lfc')x 
/M (01 la) ft^WWfBfBCiO^-VD-i 

i^sias-rs (Hi i d) ^x-cMPwe-r*. 

f>l>. 

[00 07] .I*t£>'rxAtf>gflgt;:fc(,vT\ A^5r®t 

u^ajrs cmp g«flfffisa»«««sssnT^6 . 

4>*jS*«^r6*a (ftBJIB6 2-2 5 7 74 2*K 
^¥9-1 9 3 00 3#. $#£¥10-1069 84 
^. WBHTl 0-980 16^8») . 

6 1-1887 0 2^, WBHP6-25 2 1 12^ ft 
HHP8-9 96 2 5*. l#m*9-70 7 5 3^ «BS 
¥10-44 0 3 5-s?\ [SIl 0-1 28 6 5 8-§-. Pll 
0-177976^) 

[0008] ogfe^+^T-^-ry . f-v -y ?«*itf>* 

¥5-1385 2 9-^-, |B]6-2160 9 5-f> [SJS- 
139 06 0-f, HI8-19 74 17*§\ 1119-3 6 0 

7 3-f. PI9-26274 3-f. i§]10-256209 

i»i»W«»j«**3tt4*ffi («B§£5 7- 1 38 5 7 
|iJ6 1-2 14 970-f-, #H¥4-2552 1 
8-Sf\ ISJ5-309559-SI, |a]7-3 289 1 6-f , 



|S]8-1 74 4 1 1#. |5]9-7 9 8 5-v . |5] 1 0 - 1 
60420W . 

®mm\xy^)-^z^mtt£h')y (p) . m—- ? 

W»R7jS*«?&t6*ft (tt«J J F2-2 4 1 0 1 7 
^. PlS-69987^-) . fiMffiWMWBtefflUT'/- 

-234971 #. H5-22620 3#K 

[0009] ilSOXO^xnoraJJi^i. -7xa<7)- 

mmmzmfcixftix&t) , vxj^-ktonwwt 
^m^th\,z\,m^^<^h<r>x\ mmvaxc 

±K©tf)«aL SEE. ffiffi. £>&UJG><Dh;U?*> 
4>&£t£#&T1imK^XAffi|gaffi£8l3K-f £ to 

X'it%wx\ (ntmm^mtmmtf&w m<s><?> 

CMP?9f)gB#CfflU7tgf^f|X7 u -<o*## 
•>xm±CSS1-& k T-^s'^y^tf&tSfctf). 

■m&iv&mv&i&wzmniih-mtfb'). c 
Bfc4-i c m pmmm&tocL&iiimtfi 

[00 10] 
[00 11] 

ixl. ^x^Ni^ji^-r i] 5 -^S'J-fe y 

-ttry^iHTCBia*-*. .I<7)fej£##igl$$ft&k 

#(io f f crtfmizi&jfiL. EIIeLT^S^xa^S 
(«M,^1»< ) izmmy-mtey-rz O^Sr 
«(WL. ^x/N^affiSkfe^^Tx^/Hi^tti 
itf)««BLfc« (m) k(4S (x. y) *>\ W 

<0fy?;HI ( n ) k^X/Mifi ( x, y ) Offlfc-gC 
Lfck « 5r ^x^wBfSiR^ki-S CI k fcttftkf & . 

[00 1 23 *&93?>fil#Jg2li. Uetcfc^T, *7 



:(4) 000-183001 (P200 0-1 84IS1S 



mfo&z 3 u . \fmtmm$m.<?>^ ? ? obl o ft 

tt fcftt: «7 x/ wmmizWft S *lfc#<ORSt3fcSr *7 

[00 1 3] *»W<0||*«4tt. *5-IW!Hry9-i: 
LT. (a)*BjM>*£B!»U *ORM*fc*7r 
^A-«Ultt4«HB». ( b ) *3fcSft;fc#«:fe«a 
fcWtTfSMU ^^ttSrS^fe^xi^HIfclt 
®LTrv^yHiT'^-ti2^. (c) [sHSt/O^ 
XAtf>2?ffi<D-.6 (4M>j&iKK ) fc#£BittU RSt 

;<0fy7/HI ( n ) t ^x/N±co<2S)lffi < x" . 
y' ) S-I^f-tSEHS (RAM) . (d) 
fl£"7XA±<0&a&fj ( x , y ) fcfcftl>»»£)£# 
Of^Hlml cOOKr-^ieifSP (ROM) 
( e ) 38ft3*iT * t&sSfitWxJ\±.0i®MEBk 
(x' , y' ) fcil/fe^^or^/Hi (n) tOK 

r-?t Lximztix^h^ftcn&wm. < x, 

y ) tiiiXfT s J9M6. (m) tSrifclWijlW*. MIX 
fc. ( f ) M#OftSig!A<-g: ( x , y = x' , y' 
) tolV&k1t<r)T i J9A*Uf- ! &. (m=n ) Lfcfc 
* fcfflfflKT«r*Bw-*-4liWI« (CPU) fcJWWid 

[00 14] 

[fBfl] fcfcwtte. ^XA^HfcTMW^SL 

x t> •> x/\*ffl<oA*ft 4 viiitttHtofto&jfeftott 
JUT - ? izWMm^t ? -IW'J-fe >-9-5rfflv ^£><9T\ 
^XMWBf^^SrfiiajSriEilfcfio i S . 

[00 15] 

wrMW&mz. a--7o^ . en^if n i -Fe. m 

n-Fe, Co-Fe. Ni-Rh-Fe. Co-Zr 
-Fe. Co-Fe-B^K-VD'fJKttJB^^L. 
<#gfcJ:>)Cu. Ag. Au««>Eil&tfeU WcKfc 

ithCMPT-mzttzti&v^mvbh. 

[00 16] CMPgf»H«: CMP^eSISltLT 
l±. ^ttSTllfc^-rf-\'-y^-r-7*/H 4fc^x/Nw 
*Adf I^xvscOxHil.fcOffiSffil 
5a£IS»)ol*fcrwi 5*«ffiU T-^rVfcBf 
v 'J - 1 3 *«tt4fctt*xy \±BOBf«W*5 
y-Sr&teLoo. r^yt^x^fcEWESlJ-CBW 
fSCMPIOt. J>4v>{iH2fc^-t'>x>'\w5:f-+.y 
? 1 lfcJRDfttt. BMRS1 2aSte0o»tfcT?7 l >' 



1 2fc#EU T7f>lzWmmx?V-l 3£<£&l. 
•50, r^f-^t^Nl^x/NSIIHES-frT^iASrBI 

m-thit^ffj^Mmm (cmp) ss. itmirjf 
yfcfttt . gffflr-r*-fflv^c m p^^*Wf> 

[00 1 7] 8faHPU?'J - : CMP8f«fcfflv^Bf« 
3H^5'J-<0*#(i. ftWHI^arit. fliii. ffi&fifc 
J:->T£*>4. WttfA--7D-f JIBfBfflfctt (a) ¥ 
MifStfO. 0 5~l/xm iOJSm 0.1 -1 0Sfi%. 

( b ) *Stt*ill7/U5X'*.wSL -7^SJ; ")»f 
frtt!KlR8 0. l~3MXfcJ:tMc)*iStt*W 

-hw o. i~3fi*%££#^4*ffiffasii*7y 

-jWWS?**. SHtLTJi. Kftr;PiXr>A. BHfc 

iiifeatfaOT^aa^o. i~~i. o^ 

■ . $f£L<(i0. 3-0. 5//m tfJli^T**. 
[0018] 0fffiH^ 9 »J -+fc A* 1 )*- ( a ) *4K018 
tt<0****i. BtitoWR. fflj£fci>3#i$:l>*\ 0. 
0 5-1 0*fi%. #£L<te0. l-3MJSt* 

o. o 5nm%*mxu%ftWMmmmmt>ti 
# <m^&cr>immmzTmx% i . 
mmmit. mmmm^^zmti. (b)& 

Wfc«i. ffigTTVl-Sx^la. W»-7^. 
;l/Sx^A«a^T-i>l» . ( b ) &#ff)*mt1gmiait % 

[ 0 0.1 9 ] ( c ) *4H0*»tt*l/- hffltt. BMKS 
JS^(6]±. ft^iiS^x^TJittlSliwaWT^^y 

lfl/yy7Syfh77-fef'y/ry7H ( EDT 
A) . xf-uy> ; r5>'Tb7BK<02i-hU'>AJg 
(EDTA-2) . TS/^W^yiS-N, N-2KK 
T^'J^JgJg. 2. 2-^^;U7"DA-yt*X^-9- 

[0020] mmnx 7 y -fc«. *tt^f*. 9fB». 

(7>IWi+. 7 0~.9 9»fi%) tL. T;U3-;W. / 

y 3 -/umffymmmmmm < 1 ~ 3 0 ut 

%) tLTiB^L7ttO*<i$fflt'#l». 0.1^/ 

m^- h y yzsy i iv^x-^Lxwzx-t mw*)^. 



!(5) 000-183001 (P200 0-1 84^8 



>k Thy*f-u>?'')a-)\s. yifl/V^ya- 
/k roei/y/ij3-;K ,-Kyxf-uy^y 3-;k 

[0021] BffflWx? y -+tiS«>6*tt»ttK<0* 
£SfcL 7 0~99£M%. #jfeL<tt9 0~9 9fift 
%T'J> £ . 7 0 Sffi%*}HT'{iX y >) - ffMWfim < & 

o mmmx ? y - comm±^ <of*&ttfc ± t. 5 y - <r> 
a-/k rotruy^ya-^k -tryxf-i/y^y n- 

xf-l- y7>V*)l 7 x x;Ux - 77k 7VM-X -y ? 

'ftfyttUBrcSttS'l (xfi/^yHtrnfi/y* 
[0022] %m%mit LTfi. r-srvttJKBatt 

[0023] T-*v&mmmt lt«. /ws* 
y&-thy«/-.Mg, xrTyyK^Mi'7Ag N *m 

Vgtf- h 'J "7 A • i] >J <7Att9e>£KE|jt : T}V*)\,X 

x/M?y yxfl/yx- riViiA>itvWZ, fflBtic 
BilSKTy^/uxxr^k ISKtyrvvk/y-tey y 

/i^'y-yylL HrVyKy-tfyx/i/^yity-^, 7 
/Udf/Ux-r^'J ygL 'J yRT/U^^U^ xxf- 
Wig. mfiLT}V*iV7 3.=.)W)Jt*isxi-\sy^ 
-F7 9 V yX)\sfc y&LV-f* y 

<^h.l>. Cil^^T't, HLB#5 fcLh 

x* vttlHESttffl. 7 -y fcttffiSERTx:* Vtt 

[00243 7-*y&#mmmRit. x^y-*, 

0. 0 5~2Sfi%fflV^i1&. 0. 0 5Sft%*STC 

fr^U »**OS^fflT'»±^v>**JffiLo. yx* 
>tt#ffivS149lt LTIi» ^ytf^yxf-wyTVV*^ 
x-r^k '^'J * ^ -/if i/y7JW/^ ixw-f 
/k r/^x-y^^N^vttffffi^ttSfl (x^uyjj- 

y**isx+uyxxy-)i'. Mfm.XVt^i'X+uy 



VH-t'fyxATii'. Wtti/x+uyvtUto. Hi 

[0025] ftttWCJi. ^7-7 y ygtf?y x^-byy 
'Ja-^x^f/l'- h 'JfyWj5fJfyif!,yx- 
77k yx;l/7xx;^>Jjfdf^x-?-Uyx--r/L-, ^ 

sxttv ymtoxi-uyyya-fr^ m<mft>ti 

h . m L < li . H L B # 1 0 J2LhOfc*toWff * L 
V*. yxjj-ytt^ffi^liS'jti. 0. l-10Mfi%ffl^ 

<ryMy£i4^y=iyjM;k N-TMJl'-h'Joh 
'JifclL W-7A>*l\' i J* s 1r>\S<.9<\ y. a-h'jyf- 

;ury*:x:*BiJKSL N-r/i^/ks-rsyrot-jj- 
y|£. N-r/w^-'f i/y'rottyBS. n- 

7)i'*)\'**i'X1-)\'- N, N- yXfA^^-f y, 2 

94ymtfmihtih. 

[0026] Tx^yttffBBSttfflfc - /-^ytx#® 

ymmmmiMAmznt. ;-*y&mmm 

*fcttHttflB«tt3B0. l-5fflt»0«^'Cffl^ 
S . flffflt J: 0 . Ay 'J -<Of»$3gtt3i c l*l±ri . Bf 
®MAy 'J -*t,6* , )4yx^ytt^M-/g1fS']S^(iM 
tt»iBStt3W<^)*irJltt, 0. 1-10IIX. ffiL 

<wo. i~5«ftxr**. 0. ima%*>it-<iw 

■JH^^U-OB^ftttWrtLhfcSWR^W 10M 

[0027] ^BEftWPJfc LT(i. 9 y v»y - 

yK. m-yysr*;t->">A^A>w^^ 

y>^. wjy. rytxT^c^w^ns. m 
mmtlxitTM y -)U7iy ■ rivjjs-ivr^y 
*vm&£®i. ^yx^-y-zwrsy, xx^y-^r 
sy Fyx^y-;krsy. «r/^y-/prsy 

Wfefti. fflifflHi:L"Ctt. sSiS^'77-f y. >-'y^ 
^yny^^/k x-rryyis^y. ^- ^y-tyns 
y/i-h'^yty^sf-x-h, w^f^ 

[0 028]SJ5W*O4atBfaS-t4i:*«4. y'J* 

ffi. ffiK-fey^ATy^x^A^fflv^^s. 

«SK. tMK, BKSOibWint^n* (^¥8 
-1974 14-f, 1319-2 08 9 34#, PI 10-6 
7 9 86-^. |3]1 0-2 26 784-f, #^¥8-5 1 
04 37-«i\ W098/29 5 1 5^#^) . 16 



!(6) 000-183001 (P2 00 0- 1 8415]$ 



Hfcil* (4$BH78- 1 53696-f. |b]9-8266 
7^) . 

[0029] *7-m\*y*r ■. *>y-mte>im. 

36£!8Wt(iSbfc) U SI* L£ft£*7r4 X-Wfc* 

titzim^frz-m&t ix 0-9 9 9 x-m^tir^ 
im& t ix r /nt^ 7 -wM-te yvceais -e. 

iOfe«*ft«BI88ft.6 (ri^HItt±<?>®) t*tt 
on LED <#)**U -TOfeJiahWBBS 

ft&u (t^MI*»0«I) t*tto f f cOttStL 
ED (Hi) ^t'^l>t<7)T'S>S. SET-^> 

(ft) i07 ; v^;u^7-¥'ISi|-fevv-cz-4 l. 

CZ-40 («BB¥6-24 1904^) . HZlfTV 
7*3 0 ltLTCZ-Vl*i|R5S$ixtV^. -TiifcrH 
CS3tfi2r=&'« 1 2b i ttf-Mt4A/D3yA' 

-^fsoi (Sp°p^) ^rtKS-wnffeis^oBjeif 

5. ^cO-by-t<7)E^H{i3 0 0ws/lmsT\ ttj 
^flJ^tiieii («») fetHfi«4»ttaJAon. aa 
fit HfefSJiftT) off W&- b\ & JfcttSttfei Hfe 

B^tiaiT) off. safefcafcBiiai* o not- nc 
mimi&ztvx'Zz,. 

[0 0 3 0] 03{C*7-^'J-feV^3OOOl^?r* 

t. * 7 -^'J-fe rvtHiBlWca 6 7* V7 3 0 1 fc# 
£«7x/\ffi(3SbfcU CC9K»3K2:m*-t*3K7T^A 

x- >y h 3 1 3 1 m.ftziimu&mt . s^£<o 

fcit/WPg|S£ffi;t&. 7^730 li±SET-tr^y3 
02. LEDr>-'^HS<i*^t-^3 0 3, tli^^ 
*T3 04. MODE^X-f -yf-305. 
yf306> t£5gffiMS*-3 0 7. ft7-MA-3 0 
8, U>-X309, &LED3 10. #LED3 1 1. 
#LED3 1 2. K7T-i A3 1 3a, 3 13b#J8& 
%il%1*99 3 14a. 3 14b. 
«^*%«-Ml**-7>3 1 5 
[ 0 0 3 1 ] 4fc. rV7-*«:li. H4 . H5fcjftfM 
WSP 3 1 6**L"a>4. $"]8PSB (CPU) tt. OKf 
(m)KtWtf)ROM. r-^»t?»»itf)?vf-B 
&g|5<7)R A M fr6«M?,3*U V-f 9 D3 V tjL - 9 T* 

6. TV7(diI/0^-h3 17$r^LT7--7^3 
1 5#mK3*iT»6. 7-7;Kc(i^-^y^<^h 
95<SIS3 1 8#JgJg$;h.*. 36fC«mV3 1 6lC«4A 
/D3VA'-^3 1 9t5iVW®& (AMP) 320$: 
fl-LT^LED3 12. HLED3 11. #LED31 



8Lht=5rSJ:-3tcl?i](cMSSil. 3*7? 3 1 4 ale 
ffia$)h.-Cl.v&. 1*9 9 3 1 4 a«0®^SSt{43tJS«0 
BtFie3Sc0LED3 1 0. 311. 3 1 2*<l8tt<bil. 

A3 2 2KJ: 0 .SiTWSftl.J: 0 Wot^ 
•5. H4fc**J:3Cj1£iUi*LED. WLEDfcitf 
^LEDC-fUT^n^'y^y^S 2 lCftiTt J: 

I 0 0 3 2 ] miTVT 3 0 1 K«8$;h.£3te7 r -f A 
-i- -y h 3 1 314. Ox/\) wfcyfcfcHMt 

Tfc 1 ). *«W*7r-f A3 1 3 a (t&ftffl) . » 
3 13b (A#JB> fcStt&CrO**. *S<0*7T'f 
A3 1 3a(4^3tfflT'J>0. SSOLEDCO^W* 1 — ? 
t^fc**^J***iS«lEW)3E7T>f A3 1 SbliAft 

mx-hh. m6izKHitsM^cr,tmmi , muzta^m 

H8(CA7J0S§2r*t. 
[0033] «7X^£ stmihOMfe tdi.® 2 iz 

tl<sLmz®%.2tltztfUH,%& 3 2 3 $-^-LT*5-mS'J 
■fe>^-3 0 0*^^x>'\w*iitt3bK-fl.t. ^xy\^ 
^Klt LfcftttfciBiBSB 323*^3*7^Sr/CLTHr 
>"t3 10, 3 11, 312, 31 3bCA3fcU fe* 1 
0-9 9 9cO^iIt7 ; y"5'^^$fLl.. *%m<D*7 

^mm^mumi.ziiuxit . ©^^^dit-^x 

«. «itf <t i . wm ff>&H»tS»&b IX ti=> 

gtfi995) . 

[00341 wt. mfem>tfhiz*>. <m*mk 
©¥irc">xyN^ ivmmwm i . «»ar¥fflfla6«ff *> 

•f&B#^ (Mi(4'l#) Oon (99 5-999) 
f^xy^fiBISlKx. y) t-feV^IS^BXo^fe 
l£^fi/7;HI(m) Sr*'7y^'-•C^^Z , ). OK 
t-^IhISS (ROM) (CfSlg (A*) **. -feyt-A { 

[0 03 5] ov^t-. oaucMPt-HcgfeKSi 
thim mzvx.>\?>{iLWim (x* . y - > t-ty 

tWK^ftfei^^fi/^/H ( n ) -kH*7V9- 
X-mm •) . y -y ( R AM ) icMfl L , M^OR 
OMfcA^$^(ilJlSt-Ofe^<0f - ^ttmi: . 
NG»:RAM(C]KAdii-C< &fiLSM ( x' , y' ) b 
^m<T)T-9 n<0ffi£Jt&L. (x, y) = 

(x' . y' ) ^.tl/fe^^ffi (995-999) 9) 



! ( 7 ) 000-183001 (P2000-1 S4HS 



^3 1 8J:0CMPBfffiSia^XM<?)|iBEO*|7. Bf 

[00 36] *J7-m$HyW£. on^igLEDS 

of f mi&LED&jz0&F&£ViiT^l>0> 
X\ Mitfr^^WSrMSfe (rV?/HI9 9 5 ) 1 1 
T995-999 tf)fi#«aiS*lfc6 o n lZ®fe+tl 

ACM Pi«aBWftr*)ffl38 0 ^xaw^MMOR 
(a) , 8f«+^Cu^-«*WaiSitTffliSLT 
/\M^w^-^*^it#3t«S (b ) teiVEK^ 

->3^^xy\^Bt3itifcW^ja«t«^xy\ (c ) £ 
[0037] 

xA±o*#<oSq££«fc I) V -if-^^iftoSLESt^ 



[0®^S#«fl] 

[Hi } a ? -i^y-t >*tzffiitzcM pgf«s@a<o i 

[02] 7 -m^>VZ1imtfzCMPm®$£W:com 
[03] *9-«M-feV^«aH"C*i. 

[05] ryroutpa^BwsrstTBraT**. 
[06] tj-mtewnMbijmnfflB-ct} 

[07] ^^-t^y-fey^ili^[H]^0T^^>. 
[08] iiJ-mWzVVtoTjmVWfflKhh. 
[09] ^O^xyN^BfBLfcfcS^xyNaBSttB 

[010] ^mwm^i^-tb is*) ? y^x/\oBM 
0T*£>&* 

[011] 1^7 H^OlfcSIKSrWB'tSBI^T^X^ 
w 

1 CMPSfffiSH 
11 

1 2 

13 8f«ff]X5'J- 

300 ijy-mteW 

301 ryr 
313 ytyr4rt 
323 ^SStf 



[01] 



[02] 



301 



315 



na 



T/-I5 



I5a 



i 



i 





M 




c 




-> 




M 



:(8) 000-183001 ( P 2 0 0 0 - 1 S4I3JS 



[S3] 



tH9] 



12. 



503 _ 303 




[04] 



321 



322 



K "7 < j \ 



310-1 B 



ampHa /5T — 316 



312-Mr} 

3II-gHamp Ha7d1 -| $,liaiSB 



320 319 



303 



SW 



— |f^77 SWl 



I/O -317 



-315 



-318 




CMP%{£ 1 ~» 



!(9) 000-183001 (P2 00 0-184HS 



[05] 

316 %m® ( cpu ) 



ROM 



0 K x— 5>mf£tf 











313 



RAM 

x— 9 n 



Jt e s 

nam 



I/O 



.317 



^315 



•>— xv* — 318 



[06] 

_! 



100mA 




ODCI2-24V 



— ODC5-40V 

*1-HB|sl#jA*l 
^gB/<>fi3]« 1 

oov 



(& 0))00-183001 (P2000-1 S4P D 1S 



mi) 



it 
< 

m 



'A 

afc 
R 
ft 
0 
IS 



-ODCI2-24V 



< , <j)-S- | feEj | o DC5-40V 

100mA 



[138] [010] 




( m&mm. i m a ijiT ) 



(*L 1))00-183001 (P2000-1 84f^S 



[HI 1 ] 




(a) 



(b) 



109 



110 
101 



(c) 



IIO-f_ 



109 



td) 



